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PROBLEM TO BE SOLVED: To provide an Inkjet head in 
which the ink jet quantity can be increased or the residual 
pressures can be canceled without requiring an expensive 
circuit. 

SOLUTION: A common electrode 16 and an individual 
electrode 20 of a first planar body 6 made of a piezoelectric 
material are arranged while being shifted to the manifold plate 
12 side. A common electrode 18 and an individual electrode 
22 of a second planar body 8 made of a piezoelectric material 
are arranged while being shifted to a nozzle plate 10 side. 
Consequently, deformable parts A, B or piezoelectric 
elements in first and second planar bodies 6 f 8 are arranged 
while being shifted in the direction of ink flow in an ink 
pressure chamber. When the first and second planar bodies 6, 
8 are driven to be deformed at different timing, a first peak of 
ink pressure is superposed by a second peak of ink pressure 
and the ink pressure is doubled in the ink pressure chamber. 
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* 

* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] By equipping the wall surface of an ink pressure room with a piezoelectric device, and 
making this piezoelectric device deform by impression of driver voltage It is the ink jet head which 
makes said ink breathe out outside from the nozzle which is made to deform said wall surface, gives 
pressure fluctuation to the ink of said ink pressure interior of a room, and follows said ink pressure 
room. Two or more piezoelectric-device variant parts, The ink jet head characterized by having the 
driver voltage impression section made to transform said each piezoelectric-device variant part to 
timing different, respectively. 

[Claim 2] The ink jet head according to claim 1 characterized by making timing which makes said 
each piezoelectric-device variant part drive into the timing which an ink pressure amplifies when the 
ink pressure which each piezoelectric-device variant part generated laps by said driver voltage 
impression section. 

[Claim 3] The ink jet head according to claim 1 characterized by making timing which makes said 
each piezoelectric-device variant part drive into the timing the ink pressure which remains when the 
ink pressure which each piezoelectric-device variant part generated shifts is denied by said driver 
voltage impression section. 

[Claim 4] For said two or more piezoelectric-device variant parts, claims 1-3 characterized by being 
arranged in a different location in the flow direction of said ink are the ink jet heads of a publication 
either. 

[Claim 5] For said two or more piezoelectric-device variant parts, claims 1-4 characterized by being 
prepared in a wall surface which is different to said ink pressure room, respectively are the ink jet 
heads of a publication either. 

[Claim 6] The pore which said ink pressure room is formed in a cavity plate, has two open fields 
which counter mutually, and follows said nozzle, The 1st and 2nd piezoelectric devices which were 
fixed to the cavity plate so that each open side of said pore might be blockaded, and formed said two 
piezoelectric-device variant parts according to polarization, respectively, The 1st electrode for 
impressing an electrical potential difference to said 1st piezoelectric device, and making one [ said ] 
piezoelectric-device variant part transform, Claims 1-5 characterized by being the configuration 
equipped with the 2nd electrode for impressing an electrical potential difference to said 2nd 
piezoelectric device, and making the piezoelectric-device variant part of said another side transform 
are the ink jet heads of a publication either. 

[Claim 7] It is the ink jet head according to claim 6 characterized by said 1st electrode and 2nd 
electrode being arranged possible [ generating of electric field ] in said some of layers to hard flow by 
the respectively same direction as the direction of polarization, or the direction of polarization by 
carrying out polarization of some layers in the own thickness direction, as for said 1st and 2nd 
piezoelectric devices. 

[Claim 8] Furthermore, the ink jet head according to claim 6 or 7 characterized by preparing the 
auxiliary electrode which can generate electric field in the direction which intersects perpendicularly 
with the direction of polarization of said 1 st and 2nd piezoelectric devices. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] By equipping the wall surface of an ink pressure room with a piezoelectric 
device, and making this piezoelectric device deform by impression of driver voltage about an ink jet 
head, especially this invention is made to deform said wall surface, gives pressure fluctuation to the 
ink of said ink pressure interior of a room, and relates to the ink jet head which makes said ink 
breathe out outside from the nozzle which follows said ink pressure room. 
[0002] 

[Description of the Prior Art] Conventionally, by making the side attachment wall of an ink pressure 
room deform by deformation of a piezoelectric device in the ink jet head used for the ink jet printer, 
internal ink was made to generate pressure fluctuation and the type which makes ink breathe out 
from the nozzle which follows an ink pressure room was known. 

[0003] In such an ink jet head of a type, in order to increase the discharge quantity, big deformation 
of a pressure room side attachment wall was realized by making it generate at once as a whole by 
having attached two piezoelectric devices in the location where the side attachment wall in one ink 
pressure room which counters is the same, respectively, and impressing driver voltage to both 
piezoelectric devices at coincidence. 

[0004] Moreover, also when it compared and the side attachment wall of an ink pressure room was 
made to deform in one piezoelectric device, in order that the deformation vibration of the side 
attachment wall might remain, it interfered at the time of pressure generating for the ink regurgitation 
of a degree, and when the regurgitation of the ink was carried out continuously, there was also a 
possibility that the following discharge quantity might become excessive, or might become [ too 
little / conversely ], and might produce a problem in printing quality. For this reason, he was trying to 
negate conventionally the ink pressure which remains immediately after the ink regurgitation by 
making the wave of driver voltage into a special wave. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when driving a piezoelectric device to 
coincidence like the former, a drive current becomes large in proportion to the number of 
piezoelectric devices, and the circuit for producing such a big drive current serves as cost quantity. 
[0006] Moreover, like the latter, if the circuit for outputting the driver voltage wave to which the 
function of both pressure generating and a pressure denial is satisfied was also with the complicated 
thing as compared with the circuit which outputs a simple driver voltage wave, a colander was not 
obtained, but cost quantity was caused. Even if the circuit used as cost quantity is not used for this 
invention, it aims at offering the ink jet head which increases discharge quantity or can do the denial 
of a residual pressure. 
[0007] 

[The means for solving a technical problem and an effect of the invention] Here, one or invention 
beyond it is indicated and it has a configuration and effectiveness which are described below, 
respectively. It is the ink-jet head which makes said ink breathe out outside from the nozzle which is 
made to deform said wall surface, gives pressure fluctuation to the ink of said ink pressure interior of 
a room, and follows said ink pressure room by equipping the wall surface of an ink pressure room with 
a piezoelectric device, and making this piezoelectric device deform by impression of driver voltage, 
and it is characterized by to have two or more piezoelectric-device variant parts and the driver 
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voltage impression section made to transform each of said piezoelectric-device variant part to timing 
different, respectively. 

[0008] Thus, the driver voltage impression section is made to transform two or more piezoelectric- 
device variant parts of each to timing different respectively. Timing which it considers [ timing ] as 
this different timing, for example, makes said each piezoelectric-device variant part drive by said 
driver voltage impression section can be made into the timing which an ink pressure amplifies when 
the ink pressure which each piezoelectric-device variant part generated laps. 

[0009] If an ink pressure is generated so that the ink pressure generated by the piezoelectric-device 
variant part of the 2nd henceforth may be piled up one after another to timing which is not 
simultaneous and is different to the ink pressure generated in one piezoelectric device, gradually, an 
ink pressure can become large and can increase discharge quantity. And since each piezoelectric- 
device variant part does not need to impress driver voltage to coincidence, a big drive current at 
once is not required and the circuit for it does not become cost quantity, either. 
[0010] Moreover, as different timing mentioned above, by said driver voltage impression section, 
timing which makes said each piezoelectric-device variant part drive can be made into the timing the 
ink pressure which remains is denied, for example, when the ink pressure which each piezoelectric- 
device variant part generated shifts. 

[001 1] To the ink pressure generated in one piezoelectric device, the timing which negates the ink 
pressure which generated generating of the ink pressure by the piezoelectric-device variant part of 
the 2nd henceforth last time to timing which is not simultaneous and is different, then an ink pressure 
are negated immediately, and can lose a residual ink pressure. Therefore, since a piezoelectric-device 
variant part does not need to impress complicated wave-like driver voltage, the circuit for it does not 
become cost quantity, either. 

[0012] In addition, also in magnification of the ink pressure to which being arranged in a different 
location in the flow direction of ink shifted timing, or a denial, since said two or more piezoelectric- 
device variant parts can do magnification and a denial quickly, they are desirable. Even if a different 
location may exist in the location which piezoelectric-device variant parts had not countered 
completely and was left completely and overlaps in part, the location where the peak of the ink 
pressure generated by the piezoelectric-device variant part has shifted is sufficient as it. 
[0013] Furthermore, since being prepared in a wall surface which is different to said ink pressure 
room, respectively can form each piezoelectric-device variant part greatly, said two or more 
piezoelectric-device variant parts have it, considering the certainty of the generating and its 
magnification, or the denial of a big ink pressure. [ desirable ] 

[0014] In addition, the pore which said ink pressure room is formed in a cavity plate, has two open 
fields which counter mutually, and follows said nozzle, The 1st and 2nd piezoelectric devices which 
were fixed to the cavity plate so that each open side of said pore might be blockaded, and formed 
said two piezoelectric-device variant parts according to polarization, respectively, An electrical 
potential difference can be impressed to said 1st piezoelectric device, and it can consider as the 
configuration equipped with the 1st electrode for carrying out piezo-electric deformation of one 
[ said ] piezoelectric-device variant part, and the 2nd electrode for impressing an electrical potential 
difference to said 2nd piezoelectric device, and carrying out piezo-electric deformation of the 
piezoelectric-device variant part of said another side. 

[0015] Thus, since the piezoelectric device itself is formed as a side attachment wall of an ink 
pressure room, it can enlarge deformation of a side attachment wall. Moreover, as for said 1 st and 
2nd piezoelectric devices, polarization of some layers is carried out in the own thickness direction, 
and the respectively same direction as the direction of polarization or the direction of polarization 
can consider said 1 st electrode and 2nd electrode as the configuration arranged possible [ generating 
of electric field ] to hard flow at said some of layers. For this reason, since said some of layers can 
be made to expand and contract, and other layers are not expanded and contracted but the duty as a 
restricted plate is made achieved, a bimorph type can be made to be able to transform, big 
deformation can be obtained, and a big ink pressure can be obtained. 

[0016] Furthermore, it can consider as the configuration which prepared the auxiliary electrode which 
can generate electric field in the direction which intersects perpendicularly with the direction of 
polarization of said 1st and 2nd piezoelectric devices. Still bigger deformation and an ink pressure can 
be obtained by adding the configuration which transforms such share mode to the piezoelectric 
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device which transforms said bimorph type. 
[0017] 

[Embodiment of the Invention] 

[Gestalt 1 of operation] dr awing 1 is a decomposition perspective view showing the outline 
configuration of the ink jet head 2 as a gestalt 1 of the operation to which some of invention 
mentioned above was applied. Drawing 2 is outline drawing of longitudinal section of the ink jet head 
2. 

[0018] The ink jet head 2 consists of the cavity plate 4, plates 6 and 8 of two sheets which consist of 
piezoelectric material, a nozzle plate 10, and a manifold plate 12. In addition, as a piezoelectric 
material, the ingredient which uses titanic-acid lead zirconate (PZT), magnesium lead niobate, nickel 
lead niobate, lead zinc niobate, manganese lead niobate, antimony lead stannate, lead titanate, etc. as 
a principal component is mentioned. 

[0019] The ink pressure room 14 prepares in the cavity plate 4 in the shape of a long hole, and the 
vertical side of ****** and the ink pressure room 14 is formed in it as an open field. The laminating 
of the 1st plate 6 is carried out to an upper open field, the laminating of the 2nd plate 8 is carried out 
to a lower open field, and the ink pressure room 14 is blockaded. 

[0020] Through tube 6a which follows the ink pressure room 14 is prepared in the edge of the 1st 
plate 6, and nozzle 10a of a nozzle plate 10 and the ink pressure room 14 by which cover this through 
tube 6a part, and a laminating is carried out are made to follow it. Through tube 8a which follows the 
ink pressure room 14 is prepared in the edge of the 2nd plate 8 of the opposite side, and ink **** 
12a in the manifold plate 12 by which covers this through tube 8a part, and a laminating is carried 
out, and the ink pressure room 1 4 are made to follow it in a nozzle plate 1 0. In addition, when the ink 
jet head 2 is included in a printer, ink is supplied to ink ****12a from the cartridge which is not 
illustrated. 

[0021] The 1st plate 6 and the 2nd plate 8 are what carried out the laminating of the layers 7a, 7b, 
9a, and 9b which consist of piezoelectric material of two sheets, respectively, and the common 
electrodes 16 and 18 of one sheet each common to all the ink pressure rooms 14 are formed in each 
of that front face with a conductive paste. Moreover, the individual electrodes 20 and 22 are formed 
in the laminating interface of piezoelectric material at ink pressure room 14 each. 
[0022] The common electrode 16 and the individual electrode 20 of the 1st plate 6 incline toward the 
manifold plate 12 side, and are arranged. Moreover, the common electrode 18 and the individual 
electrode 22 of the 2nd plate 8 incline toward a nozzle plate 10 side, and are arranged. Therefore, as 
shown in draw ing 2 , in the 1st plate 6, the deformable piezoelectric-device variant part B is arranged 
in a location which has shifted in the flow direction of the ink in the ink pressure roonr 14, and is 
different in the deformable piezoelectric-device variant part A and the 2nd deformable plate 8. 
[0023] The circuit which outputs the driver voltage to these electrodes 16, 18, 20, and 22 is shown in 
the block diagram of drawing 3 . Electrodes 1 6 and 1 8 are connected to the earth side. On the other 
hand, the voltage waveform which the voltage waveform generated in the 1st electrical-potential- 
difference generating circuit 40 generated in the individual electrode 21 side in the 2nd electrical- 
potential-difference generating circuit 42 is supplied to the individual electrode 20 side through 
switching circuits 26, 28, 30, 32, 34, and 36. About these switching circuits 26-36, the drive control 
circuit 38 controls based on print data. Furthermore, the armature-voltage control circuit 44 controls 
the magnitude of the generating timing of the electrical potential difference in the 1st electrical- 
potential-difference generating circuit 40 and the 2nd electrical-potential-difference generating 
circuit 42, or a generated voltage. 

[0024] In addition, as the 1st plate 6 is shown to drawing 3 by the arrow head A, it is the thickness 
direction and polarization processing is made in the cavity plate 4 in the opposite direction. As the 
2nd plate 8 is shown by the arrow head B, it is the thickness direction and polarization processing is 
made in the cavity plate 4 in the opposite direction. 

[0025] By control of this armature-voltage control circuit 44, the 1st electrical-potential-difference 
generating circuit 40 outputs driver voltage E by the pattern shown in drawing. J> (a). Time of day tO is 
the time of day which started control, and it is the time of day when time of day t1 serves as a peak 
of driver voltage E. Thus, by impressing driver voltage E, upper 7a of the 1st plate 6 contracts in the 
direction of a field where the flow direction of ink is right-angled. Since it does not contract, lower 
layer 7b of the 1st plate 6 achieves the duty as a restricted plate, and it deforms so that the 1st 
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plate 6 may serve as a convex to the ink pressure room 1 4 side, as shown in the central part of 
drawing 4 . The ink pressure in the ink pressure room 14 rises by this. 

[0026] Then, the armature-voltage control circuit 44 controls so that the 2nd electrical-potential- 
difference generating circuit 42 outputs an electrical potential difference to the timing which deltat 
Was late for the electrical potential difference outputted from the 1 st electrical-potential-difference 
generating circuit 40. Therefore, as shown in a part for a part for the left part of drawing 4 , and the 
right part, it deforms so that the 2nd plate 8 may serve as a convex to the ink pressure room 14 side. 
The ink pressure in the ink pressure room 14 rises by this. The wave of driver voltage E is the same 
as what the 1 st electrical-potential-difference generating circuit 40 outputs. 

[0027] Distribution of the ink pressure generated by the switching control by the side of the 1st plate 
6 at time of day tO moves in the ink flow direction from the condition of drawing 5 (c) between this 
deltat, and will be in the condition which shows in drawing 5 (d). namely, the ink pressure first 
generated between this deltat — that peak — the thing of the piezoelectric-device variant part A 
which existed at the core mostly — the piezoelectric-device variant part B — it moves to a core 
mostly. And at this time, as shown in drawing 5 (e), the 2nd ink pressure arises with the 2nd plate 8. 
Therefore, the peak of the 2nd ink pressure will lap with the peak of the first ink pressure, and an ink 
pressure will be amplified twice [ about ]. Since the ink regurgitation is made next, ink discharge 
quantity is doubled mostly. 

[0028] The ink jet head 2 of the gestalt 1 of this operation faced the ink pressure amplifying an ink 
pressure by deformation of the plates 6 and 8 of two sheets in this way, was changed by shifting the 
location of the piezoelectric-device variant parts A and B in the ink flow direction, could deltat Shift 
the deformation timing (driver voltage impression timing) of plates 6 and 8 further, and it has piled it 
up so that each ink pressure which plates 6 and 8 generated may be amplified. 

[0029] Therefore, in magnification of the ink pressure by two plates 6 and 8, since it is not necessary 
to impress driver voltage to both at coincidence, a big drive current at once is not required and the 
circuit for it does not become cost quantity, either. Moreover, since the piezoelectric-device variant 
parts A and B are formed in a different wall surface to the ink pressure room 14, they can take each 
large area and can generate a big ink pressure. 

[0030] It is only that the timing of the generated voltage of the 1 st electrical-potential-difference 
generating circuit 40 and the 2nd electrical-potential-difference generating circuit 42 according [ the 
gestalt 2 of the [gestalt 2 of operation] operation ] to the armature-voltage control circuit 44 in the 
gestalt 1 of said operation differs, and others are the same configurations. 

[0031] The impression timing is shown in drawing 6 . By control of the armature-voltage control 
circuit 44, the 1st electrical-potential-difference generating circuit 40 outputs driver voltage E by the 
pattern shown in drawing 6 (a). It is the time of day when time of day t1 serves as a peak of driver 
voltage E. This point is the same as the gestalt 1 of operation. Therefore, it deforms so that the 1st 
plate 6 may serve as a convex to the ink pressure room 1 4 side, as the mechanism mentioned above 
shows to the central part of drawing 4 . The ink pressure in the ink pressure room 1 4 rises by this. 
[0032] Then, the armature-voltage control circuit 44 controls by timing which deltaT Was late for the 
electrical potential difference outputted from the 1st electrical-potential-difference generating circuit 
40 so that the 2nd electrical-potential-difference generating circuit 42 outputs an electrical potential 
difference. Therefore, as shown in a part for a part for the left part of drawi ng 4 , and the right part, it 
deforms so that the 2nd plate 8 may serve as a convex to the ink pressure room 14 side. The ink 
pressure in the ink pressure room 1 4 rises by this. It denies and the wave of driver voltage E is 
somewhat set up lowness in consideration of the thing which are mentioned later here and to suit as 
compared with the switching control by the side of the 1st plate 6. 

[0033] And distribution of the ink pressure generated by the switching control by the side of the 1 st 
plate 6 between deltaT moves to drawing 6 (e) from drawing 6 (d) one by one in the ink flow direction 
from the condition of drawing 6 (c), it is in this drawing_6 (d) and the condition between (e), and ink is 
breathed out from nozzle 10a. 

[0034] And after deltaT, it will be in the condition which shows in drawing 6 (f). Namely, the thing of 
the piezoelectric-device variant part A which existed at the core mostly moves [ the peak ] to the 
nozzle 10a side, and the ink pressure first generated between deltaT will be in discharge and the 
condition that the negative pressure with a peak of an active center B subsequently occurs mostly 
like drawing 6 (f) about ink. 
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[0035] And at this time, as shown in drawing 6 (g), the 2nd ink pressure arises with the 2nd plate 8. 
Therefore, the peak of negative pressure and the peak of the 2nd ink pressure resulting from the first 
ink pressure serve as the almost same location. Since the absolute value of the ink pressure by the 
side of negative pressure is small by attenuation rather than the absolute value of the ink pressure at 
the time of generating, the negative pressure of drawing 6 (f) can be negated. 
[0036] Since the ink jet head of the gestalt 2 of this operation has negated the ink pressure which 
could deltaT Shift the deformation timing (driver voltage impression timing) of the 2nd plate 8, drove, 
and the 1st plate 6 generated after breathing out ink for an ink pressure by deformation of the 1st 
plate 6 in this way, it can blot out immediately the residual ink pressure which has a bad influence on 
the regurgitation of a degree. 

[0037] Therefore, what was not able to negate a residual ink pressure if electrical-potential- 
difference impression of a complicated configuration was not conventionally carried out to the 1st 
plate 6 only in the case of the 1 st plate 6 can deny now by the simple wave. For this reason, not 
using a complicated driver voltage impression circuit, ** also becomes good and does not become 
cost quantity. 

[0038] Although the gestalt 3 of the [gestalt 3 of operation] book operation is as shown in the block 
diagram shown in drawing 7 and either of the gestalten 1 and 2 of operation can be applied about 
control, it differs in the configuration of the 1st plate 50 and the 2nd plate 52 coming to carry out the 
laminating of the sheet of the piezoelectric material of four sheets each. Polarization processing is 
made in the arrow head A or the direction of arrow-head B so that all the layers 50a, 50b, 50c, 50d, 
52a, 52b, 52c, and 52d may be illustrated. In addition, hatching of ****** 1 plate 50 and the 2nd plate 
52 is omitted. 

[0039] About the 1 st plate 50, the opposite side is consisted of by layer [ 4th ] 1 st layer 50a, 2nd 
layer 50b, 3rd layer 50c, and 50d in the cavity plate 54. About the 2nd plate 52, the opposite side is 
consisted of by layer [ 4th ] 1 st layer 52a, 2nd layer 52b, 3rd layer 52c, and 52d in the cavity plate 
54. 

[0040] And the grounded common electrodes 56 and 58 are formed on 1 st layer 50a and 52a, the 
individual electrodes 60a, 60b, 60c, 62a, 62b, and 62c are formed between each class, and driver 
voltage is impressed to these from a power source 76 through switching circuits 64, 66, 68, 70, 72, 
and 74 by control of the drive control circuit 63. 

[0041] By this driver voltage, between the common electrodes 56 and 58 and the individual 
electrodes 60a, 60b, 60c, 62a, 62b, and 62c, especially the 1 st layer of the parts of 50a and 52a 
contracts, and other layers 50b, 50c, 50d, 52b, 52c, and 52d transform the role of a restricted plate in 
the gestalten 1 and 2 and this direction of operation sure enough. 

[0042] However, auxiliary electrodes 78a, 78b, 78c, 80a, 80b, and 80c are arranged in the location 
inserted into the individual electrodes 60a, 60b, 60c, 62a, 62b, and 62c, and it considers as the 
respectively same potential as the common electrodes 56 and 58 at each class [ 50a 50b, 50c, 50d, 
52a, 52b, 52c, and 52d ] interface. 

[0043] Also to therefore, the fields S1, P1, S2, and P2 between the individual electrodes 60a, 60b, 
60c, 62a, 62b, and 62c and auxiliary electrodes 78a, 78b, 78c, 80a, 80b, and 80c The electric field 
which face to auxiliary electrodes 78a, 78b, 78c, 80a, 80b, and 80c arise from the individual electrodes 
60a, 60b, 60c, 62a, 62b, and 62c. Share mode deformation of the direction which increases further the 
deformation produced among the common electrodes 56 and 58 and the individual electrodes 60a, 
60b, 60c, 62a, 62b, and 62c which were mentioned above is performed. For this reason, the 
deformation of the 1st plate 50 and the 2nd plate 52 increases, and bigger ink discharge quantity can 
be obtained. 

[0044] Since it is for negating the negative pressure generated after the ink regurgitation, the 
piezoelectric-device variant part B meets in the same location as the piezoelectric-device variant 
part A, and you may make it negate negative pressure in the gestalt 2 of [other] operations, although 
the piezoelectric-device variant part B was able to be shifted in the direction of nozzle 10a to the 
piezoelectric-device variant part A like the gestalt 1 of operation. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a decomposition perspective view showing the outline configuration of the ink jet 
head as a gestalt 1 of operation. 

[Drawing 2] It is outline drawing of longitudinal section of the ink jet head of the gestalt 1 of 
operation. 

[Drawin g 3] It is the block diagram showing the circuit which generates driver voltage as a gestalt 1 
of operation. 

fDrawing 4] It is the deformation condition explanatory view of the ink jet head of the gestalt 1 of 
operation. 

[Draw i ng 5] It is a graph showing time amount change of the driver voltage in the gestalt 1 of 
operation, and location change of an ink pressure. 

[Drawing 6] It is a graph showing time amount change of the driver voltage in the gestalt 2 of 
operation, and location change of an ink pressure. 

[D rawing 7] It is the block diagram showing the circuit which generates driver voltage as a gestalt 3 
of operation. 

[Description of Notations] 

2 — Inkjet head 4 — Cavity plate 

6 — The 1 st plate 6a — Through tube 7a — Upper layer 7b — Lower layer 
8 — The 2nd plate 8a — Through tube 10 — Nozzle plate 
10a — Nozzle 12 — Manifold plate 12a — Ink **** 

14 — Ink pressure room 16 18 — Common electrode 20 22 — Individual electrode 
24 — Power source 26, 28, 30, 32, 34, 36 — Switching circuit 

38 — Drive control circuit 40 — The 1 st electrical-potential-difference generating circuit 

42 — The 2nd electrical-potential-difference generating circuit 44 — Armature-voltage control 

circuit 50 — The 1 st plate 

50a, 50b, 50c, 50d, 52a, 52b, 52c, 52d — Each class 

52 — The 2nd plate 54 — Cavity plate 56 58 — Common electrode 

60a, 60b, 60c, 62a, 62b, 62c — Individual electrode 

63 — Drive control circuit 

64, 66, 68, 70, 72, 74 — Switching circuit 

76 — Power source 

78a, 78b, 78c, 80a, 80b, 80c — Auxiliary electrode 
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PROBLEM TO BE SOLVED: To provide an ink 
jet head in which the ink jet quantity can be 
increased or the residual pressures can be 
canceled without requiring an expensive 
circuit. SOLUTION: A common electrode 16 
and an individual electrode 20 of a first planar 
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arranged while being shifted to the manifold 
plate 12 side. A common electrode 18 and an 
individual electrode 22 of a second planar 
body 8 made of a piezoelectric material are 
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different timing, a first peak of ink pressure is 
superposed by a second peak of ink pressure 
and the ink pressure is doubled in the ink 
pressure chamber. 
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